OBjECTIVE: To evaluate the degree of perception of laypersons, professionals, and dental students, regarding the aesthetic appearance of the smile in cases of gingival plastic surgery of the maxilla for correction of a gingival smile, by examining alterations in photographs.
Introduction
The smile is characterized as one of the features that compose the facial architecture and easily plays a role of fundamental relevance in contributing to the aesthetics and attractiveness of the face (Eli et al., 2001 ). The pattern preestablished as the ideal smile is the one that has both harmonious correlation between the shape and colours of the teeth and a good proportion between lip and gum (Akarslan et al., 2009; Jørnung and Fardal, 2007; Kepic et al., 1990) .
Normally, when smiling, an individual exposes 1-3 mm of gum, emphasizing the interdental and marginal gum tissue. There are situations, however, in which the individual exposes a large extension of gum in excess of 3 mm when smiling, thus presenting a condition considered anti-aesthetic, which is denominated a gummy smile (Ahmad, 1998; Garber and Salama, 1996; Kawamoto, 1982; Levine and McGuire, 1997) .
The gummy smile may be the result of various factors and even a combination of them, such as short upper lip, abnormal tooth eruption, excessive protuberance or vertical growth of the maxilla, hyperactivity of the upper lip elevator muscle, hereditary, congenital and acquired factors such as gingival hyperplasia as a result of medications, orthodontic appliances or bacterial plaque (Marangos, 2011; Monaco et al., 2004; Niamtu 2008) .
The periodontal surgical approach is being increasingly used, in order to achieve the feasibility of treatments that advocate aesthetics by means of plastic surgery and are compatible with beauty, in addition to placing value on functionality and maintaining a better standard of health, which results in good visual perception (Foley et al., 2003) .
The choice of technique for the correction of a gummy smile depends on factors such as appropriate diagnosis of the cause of excessive gum exposure, whether or not there is a need to remove bone tissue, distance from the gingival margin to the amelo-cement junction, and distance from this junction to the bone crest (Dolt and Robbins, 1997) .
Various authors have evaluated aesthetic perception of the components that comprise the smile (Akarslan et al., 2009; Garber and Salama, 1996; Jørnung and Fardal, 2007; Pithon et al., 2011; Pithon et al., 2012) ; however, there is little information available about perception of the gummy smile. In this context, the purpose of the present study was to evaluate degree of perception of laypersons and dental professionals and students, as regards aesthetic appearance of the smile in cases of correction of a gummy smile, by means of alterations in photographs.
Materials and methods
To conduct this study a frontal intraoral photograph of a patient, a 40-year-old woman, with normal occlusion, was used. The photograph used was taken with a digital camera (Canon Rebel XTI, Japan, 10 Megapixels), resulting in an image in which the constituents of the smile were shown, among these the lips, gums, and teeth.
The real photograph was manipulated with the help of a computer software program Adobe Photoshop CS3. The changes in the photograph were made in the region of the maxilla, with various compositions of gingival size. With the intention of simulating the possible results of gingivoplasty, lengths of gingiva were removed from the maxilla. Eight images were obtained, among them the original with 4 mm of gingival exposure, and the others were the result of removing 0.5, 1, 1.5, 2, 2.5, 3, and 3.5 mm of the gingival length from the maxilla (Figure 1) .
The images were randomly numbered, printed on photographic paper, attached to a questionnaire, and distributed to laypersons, dental professionals and students (n = 150), of whom 49.3 per cent were men and the majority (70 per cent) were in the age-range from 16-30 years (Table 1) . On a second sheet, the distribution of the same images was altered, they were re-numbered and attached to the same questionnaire, in order to evaluate the degree of reliability of the answers of the evaluators. On additional sheets, the images were individually printed, so that they could be evaluated individually, using a scale of attractiveness, where 0 would be hardly attractive, 5 would be attractive, and 10 would be very attractive. All the evaluators were advised not to compare the images of different sheets. The evaluation time interval for each image was limited to 60 seconds.
The research was conducted in compliance with the criteria established by Resolution CNS 196/96 of the Ministry of Health (Brazil, 1996) . Thus, the form was only applied after it was approved by the Research Ethics Committee of the 'Universidade Estadual do Sudoeste da Bahia', Protocol Number 025/2009.
Statistical Procedure
The frequencies of the answers given by the dental professionals and students and laypersons were compared by means of the Exact Fisher Test. The scores of grades awarded to each photograph were compared by means of the Kruskal-Wallis test, and comparisons between pairs was performed using the Mann-Whitney test. The means of grades awarded to each photograph were calculated in each group in order to determine the Spearman correlation coefficients and evaluate the similarity between the perceptions of the dental professionals and students and laypersons. The level of significance adopted was 5 per cent (α = 0.05). The data were tabulated and analysed in the statistical program BioEstat (version 5.0, Belém-PA, Brazil).
Results
All the dental professionals and students and laypersons who participated in the study were able to note the differences between the photographs presented in Image 1 and Image 2. Table 2 presents the perception of the research participants with respect to the preferences as regards the images presented. The data of Image 1 showed that there was statistical difference in the proportions among the groups, both as regards the most-preferred photograph and about the least-preferred photograph, with the higher proportion of the professionals and students liking Photograph 5 best, while the laypersons, in a similar manner, preferred Photograph 5. Photograph 8 was elected the worst by the three groups; however, professionals disliked this photograph with greater frequency than the students and laypersons. In the case of Image 2, there was also statistical difference in the proportions among the groups, both as regards the most-preferred photograph and about the leastpreferred photograph, with the higher proportion of the professionals and students liking Photograph 4 and 8 best, while the laypersons preferred Photograph 4. Photograph 5 was elected the worst by the three groups; however, professionals disliked this photograph with greater frequency than the students and laypersons.
The means of the scores attributed to each photograph are shown in Table 3 . Photograph D was ranked as the most attractive by the dental professionals and students, whereas the laypersons scored C as the best. Photograph H was scored as the least attractive by all groups. The scores attributed to photographs D, E, F, G, and H presented significant differences among the groups. Comparisons between pairs showed that dental professionals and students awarded better scores to the five photographs when compared with laypersons. Table 4 shows the correlations between the mean scores given to images by the components of the three groups. Strong correlations were found between the scores of dental professionals and students and laypersons.
Discussion
The smile is fundamental in determining facial attractiveness, and when compared, its degree of importance exceeds that of the colour of the skin, eyes, hair, and shape of the face and nose (Valo, 1995) .
One of the peculiar components of the architecture of the smile is based on facial symmetry, line of the smile, and extent of gum exposed when smiling, height and harmony of the gingival margins, size, and proportion of the teeth (Morley and Eubank, 2001) .
The correlation between gingival margins in the maxillary anterior teeth plays an important role in the aesthetic appearance of the tooth crowns (Kokich et al., 1984) , emphasizing the importance of an adequate exam of the position of the lips (Tjan et al., 1984) , which should be performed with the lips at rest and in a forced smile.
Extensive gingival exposure, however, may not result in a harmonious perception of the facial features. Effective correction of this condition can be performed with surgical treatment, prioritizing recontouring of the gingival margin of the maxilla because, within aesthetic parameters, there should be up to 3 mm of gum exposed when smiling.
The indication of gingival plastic surgery depends on factors such as location of the gingival margin in relation to the cementoenamel junction, with the gingival sulcus 3 mm or more in depth, size, and shape of the upper lip and its location during speech and smile; a great deal of keratinized gingiva and biological distances should be taken into consideration (Garber and Salama, 1996) .
The position and labial line varies from individual to individual and also changes with age when these changed parameters could mask problems that may occur in the gums and maxillary anterior teeth. Thus, when indicating gingival plastic surgery, the age factor and lip conformation must also be taken into consideration (Perenack, 2005) . Among the contraindications for performing gingival plastic surgery, we highlight the presence of inflammation; unsatisfactory control of biofilm; unfavourable crown-root ratio; exposure of furcation in multi-root teeth; possibility of creating marginal gaps; and in cases of necessity apical displacement of the alveolar bone crest or attached gingiva. When poorly planned, gingival plastic surgery in the anterosuperior region for aesthetic purposes may lead to postoperative complications, such as opening cracks, interproximal papilla, gingival loss, extreme prolongation of clinical crowns, and phonetic changes (Morley and Eubank, 2001) .
The purpose of the present study was to evaluate degree of perception of laypersons and dental professionals and students, as regards aesthetic appearance of the smile in cases of gingivoplasty of the maxilla for correction of a gummy smile, by means of alterations in photographs.
No study with this proposal was found in the literature, so that the results found here are unprecedented.
The method used consisted of using an image manipulation program to modify a front view photograph of the patient presenting normal occlusion and the presence of all the teeth. In possession of the manipulated photographs, an album was mounted and attached to a questionnaire that was distributed among the dentists, dental students, and laypersons.
The methodology of the research conducted in this study was based on previous studies found in the literature, in which the results of possible treatments with orthodontic intervention were evaluated, by means of modifications in photographs with the use of image editing programs (Kokich et al., 2006; Moore et al., 2005; Parekh et al., 2007; Thomas et al., 2003; Wolfart et al., 2004) .
The use of computer programs that enable the manipulation of structures that compose the face allows for analysis of the degree of influence of certain morphological structures on facial and dental aesthetic composition. However, identification of the problem and the choice of the type treatment for correcting the disposition of teeth presents some complex particularities.
It is worth pointing out that aesthetic analysis of the smile includes evaluation of all its components, such as the arch of the smiles, tooth positions and structures, peculiarity of gingival aesthetics, buccal corridor space, coincidence of the midline, and proportionality of the teeth (Abu Alhaija et al., 2011) . Recently a great deal attention has been paid to the perception of laypersons and dental professionals with regard to aesthetic evaluations (Brisman, 1980) , which are of fundamental importance in both the decision and treatment to be performed.
The results found in the present study indicate that all the dental professionals and students and the majority of laypersons, in an immediate view with comparative evaluation, noted differences between the images; however, there was statistical difference in the frequencies of replies among the groups as regards the most-and least-preferred images. This datum demonstrates that the results arising from alterations in gingival exposure may reflect directly on aesthetics with a high value of perception, as has been shown in other studies (Chaconas and Fragiskos, 1991) . In an immediate view, there was unanimity among the evaluations of the three groups of participants. From the point of view of 36.0 per cent of the professionals, 40.0 per cent of the dental students, and 22.0 per cent of the laypersons evaluated; they liked the image best in which 2 mm of gum was shown when smiling. Whereas, the image with the lowest degree of attractiveness, elected by 80.0 per cent of the dental professionals, 60.0 per cent of the students, and 50.0 per cent of the laypersons, was the photograph that showed only the full length of the maxillary incisors and the interdental gingiva.
In the second comparative evaluation, the images that showed 2.5 mm of gingiva and 2 mm of gingiva when smiling, were evaluated as being the most attractive by 30.6 per cent of the professionals. Whereas 26.0 per cent of the laypersons elected the image showing only 2.5 mm of gingiva when smiling, as the most aesthetically attractive one. With reference to the image with the least degree of attractiveness, the one that showed only the full length of the maxillary incisors and interdental gingiva was elected by the three groups, with 78.0 per cent of the dental professionals and 50.0 per cent of the dental students, and 40 per cent of the laypersons confirming the result obtained in the first evaluation.
The instrument for measuring a subjective phenomenon used in this study, establishing fixed points with 'hardly attractive', 'attractive', and 'very attractive' served to demonstrate that there are differences in the evaluation of aesthetics among professionals and students and laypersons. The photographs of the image that showed 2.5 mm of gingiva when smiling was scored as the most attractive by the dental professionals and students, and the image that showed 3 mm of gingiva when smiling was most attractive to the laypersons. According to Garber and Salama (1996) these results confirm that the gum plays a fundamental role in the structural composition of the smile; however, it should not be exposed to an extent exceeding 3 mm.
The photograph of the image that showed only the full length of the maxillary incisors and interdental gingiva, in turn, was scored as having the least attractive value. This result may be backed by the presence of a low smile line which, in women, denotes characteristics of aging.
Conclusion
It can be concluded that the results of gingival plastic surgery may result in treatments that enable a small extension of gum to be visualized, providing high attractive value. Surgical interventions that result in non-exposure of the gingiva or resulting in the full extent of central incisors, may have a negative repercussion on the aesthetics of the smile in the opinion of the dental surgeon, dental student, and layperson.
